Inducible nitric oxide synthase aggresome formation is mediated by nitric oxide.
Nitric oxide (NO) generated by inducible NO synthase (iNOS) contributes critically to inflammatory injury and host defense. While previously thought as a soluble protein, iNOS was recently reported to form aggresomes inside cells. But what causes iNOS aggresome formation is unknown. Here we provide evidence demonstrating that iNOS aggresome formation is mediated by its own product NO. Exposure to inflammatory stimuli (lipopolysaccharide and interferon-γ) induced robust iNOS expression in mouse macrophages. While initially existing as a soluble protein, iNOS progressively formed protein aggregates as a function of time. Aggregated iNOS was inactive. Treating the cells with the NOS inhibitor N-nitro-L-arginine methyl ester (L-NAME) blocked NO production from iNOS without affecting iNOS expression. However, iNOS aggregation in cells was prevented by L-NAME. The preventing effect of NO blockade on iNOS aggresome formation was directly observed in GFP-iNOS-transfected cells by fluorescence imaging. Moreover, iNOS aggresome formation could be recaptured by adding exogenous NO to L-NAME-treated cells. These studies demonstrate that iNOS aggresome formation is caused by NO. The finding that NO induces iNOS aggregation and inactivation suggests aggresome formation as a feedback inhibition mechanism in iNOS regulation.